Introduction
The prevalence of cavernous angioma (CA) in the central nervous system is considered to be approximately 0.3 to 0.5%, and most CAs of the central nervous system develop within the brain parenchyma, such as within the cerebral hemisphere, the brainstem, or the basal ganglia. 1 In rare cases, extra-axial CAs have been located in the cavernous sinus and internal auditory meatus. We encountered a case of CA that originated from the oculomotor nerve and led to oculomotor nerve palsy because of bleeding.
Case Report
A 51-year-old man presented with double vision, right ptosis, and mydriasis. Magnetic resonance imaging (MRI) revealed an approximately 1-cm circle-shaped lesion located around the right cavernous sinus in the extraparenchymal area (►Fig. 1A).
The lesion had a mirror-image appearance, which suggested an internal hemorrhage. This round mass showed a slight enhancement, and its mirror image changed over time (►Fig. 1B, C). A cerebral angiogram revealed no abnormal findings. Because the patient's symptoms were caused by this lesion, we planned a craniotomy to remove the mass.
A normal right frontotemporal craniotomy was performed. The mass was attached to the anterior petroclinoid ligament, distinct from the parenchyma, and was covered with a membrane. The contents of the mass including bleeding were confirmed through the membrane (►Fig. 2A). After the membrane was punctured and the hematoma was absorbed, the membrane of the posterior part was dissected, and we recognized that pressure had been exerted to the outside rear of the oculomotor nerve. The epineurium of the oculomotor nerve and the outer membrane of the mass were partly continuous (►Fig. 2B). The membrane was resected such that the normal structure of the oculomotor nerve was completely retained. In histopathologic examination, CA was diagnosed. During the 3 days after the operation, the patient's oculomotor palsy gradually improved. Three months after the operation, MRI showed that the mass had disappeared completely (►Fig. 3). Although slight diplopia and mydriasis remained, the ocular movement disorder and ptosis had disappeared completely. at other locations. [2] [3] [4] [5] Five of seven previously reported cases involved rapid onset of oculomotor nerve palsy, similar to our case. All symptoms result from bleeding. There is no known sex difference in the prevalence of intracranial CA as a whole; however, angiomas that originate from facial nerves tend to be more common among men, and angiomas that develop from the middle cranial fossa tend to be more common among women. CAs originating from the oculomotor nerve have been reported in five men and two women, thus tending to be more frequent among men.
Because CA that develops from the oculomotor nerve is extremely rare, preoperative differential diagnosis is difficult. In the present case, the changes observed in sequential MRI may have been characteristic of CA. Specifically, the low-and the high-signal portion presented as mirror images in a T2-weighted image at the first medical examination, but the image had evolved into a mosaic form in a later MRI image. Therefore, we believe that some of the bleeding moved over time. It has been reported that ultrahigh intensity in a T2-weighted image is relatively characteristic of an extra-axial CA, 6, 7 and the findings in the present case are consistent with this suggestion.
For extra-axial CAs, surgical methods and functional outcomes differ substantially according to the originating tissue. 7, 8 CAs originating from the dura mater of the internal auditory meatus and skull base are perfused from the capillary plexus. For such cases, it has been suggested that there is a relatively low risk of postoperative nerve palsy because the adhesion to the nerve is weak. In contrast, CAs that develop from the cranial nerve are perfused from the vascular plexus of the nerve and are continuous with the epineurium. For such cases, nerve palsy shows only slight improvement postoperatively, specif ically because detachment from the normal nerve is difficult. An incision along the major axis of the nerve fiber and piecemeal resection of the hematoma have been proposed as means of retaining neurologic function. 5 In the present case, we resected the internal hematoma in a piecemeal fashion and confirmed the continuity with the oculomotor nerve after internal decompression. We believe that our intraoperative neuroprotective approach resulted in a good functional outcome.
Conclusion
We have reported a case of CA that originated from the oculomotor nerve and, by hemorrhaging, resulted in oculomotor nerve palsy. This type of CA is extremely rare, but we believe that CA should be considered during differential diagnosis. In addition, we suggest that the exact origin of the angioma is related to postoperative functional outcomes. 
